The polarizing phase meter system of polycrystalline networks of human blood plasma which is used for the mammary gland pathology diagnostics was proposed in this paper. Increasing the accuracy of the phase value determination was achieved using a combination of low coherent source of radiation and circularly polarized probing of biological object. Thus, high informativity of polarizing phase meter system for the diagnosis of breast pathology using the phase mapping of the human blood plasma films were determined, thereafter statistical, correlational, fractal structure analysis of the obtained phase maps was carried out and the quantitative criterias of the phase diagnostics and differentiation of the breast pathological conditions were determined too.
INTRODUCTION
Laser polarimetry methods and systems, which nowadays begin to be used for diagnostics purposes in medicine, allow getting qualitatively new results in studies of morphological and functional state of biological objects and can complement traditional methods of disease diagnosing [1] [2] [3] [4] [5] [6] [7] [8] [9] . In particular, the well-known phase meter polarization methods and systems, which explore coordinate distribution of phase shifts between orthogonal components of the laser radiation amplitude transformed by smear of human blood, which is used for diagnosing stomach adenocarcinoma 10 and for diagnosing cervical cancer 11 . The main disadvantage of these phase meter methods and systems is the inability of direct measuring of coordinate distribution of phase shifts (phase maps) in the laser images of blood samples, which reduces the accuracy of the phase determination and reduces diagnostics information value.
New opportunities are provided by the method of measuring optical phase maps -anisotropic layer of biological objects 12 , in which increasing the determination accuracy of the phase by using low coherent radiation source and circularly polarized probing of biological object is achieved.
Thus, the combination of the direct measuring method of phase maps and their complex analysis in the system 12 revealed the objective possibility of phase detection of mammary gland pathological conditions by using statistical correlation and fractal parameters characterizing optical -anisotropic component of plasma proteins. The purpose of the work is determining the performance of the polarization phase meter system for diagnosing mammary gland pathology be means of phase mapping of human plasma films with the consequent statistical, correlational, fractal evaluation of the patterns of obtained phase maps.
OPTICAL MODEL OF HUMAN PLASMA FILM, THE SYSTEM OUTLINE AND METHODICS OF MEASURING PHASE PARAMETERS OF LASER RADIATION
Modeling optical properties of plasma relies on the regulations on anisotropy of protein networks of biological tissues 12 .
-human plasma film is regarded as a two-component amorphous-crystalline structure; -crystalline component is formed by a set (network) of albumin and globulin crystals; -optically liquid crystals of amino acids have theproperties optically uniaxial birefringence crystals characterized by the next Mueller matrix operator: Investigation of optical dichroism displays and birefringence of optical anisotropic material of biological tissues and fluids has been conducted in the traditional laser polarimeter deployment 12 . Fig. 1 shows the optical scheme of direct polarimetrying -definition of the aggregate of coordinate distributions of the four Stokes vector parameters of laser microscopic images formed by optical -anisotropic plasma layer. Fig. 1 . Stokes-polarimeter optical scheme, where: 1 -He-Ne laser; 2 -collimator; 3, 5, 8 -quarter-wave plate; 4, 9 -polarizer and analyzer respectively; 6 -the object of study; 7 -object glass; 10 -CCD camera; 11 -PC.
Irradiation was conducted by a parallel beam (Ø = mm) of a He-Ne laser (λ = 0.6328 micron) 1, which has passed through the collimator 2. By using a polarizing illuminator as a quarter wavelength plate 3 (5% error) and a linear polarizer 4 (linearity 99%), a linearly polarized beam with 45º azimuth has been formed. The axis of the largest quarter wavelength plate 5 speed was oriented at an angle 
In the sequel, the expression (5) will be named the phase map of polycrystalline albumin -globulin protein network of human plasma. 
STATISTICS, CORRELATION AND FRACTAL PARAMETERS OF PHASE MAPS LASER IMAGES OF HUMAN PLASMA FILMS
Most objectively, the statistical structure of coordinate distributions of polarization and phase parameters of the laser plasma film image is described by a set of moments 
where 600 800   N -the total number of CCD-camera 10 pixels ( Fig. 1) , which registers the polarizationheterogeneous image of human plasma film.
The analysis of coordinate structure distribution
relies on the autocorrelation method with autocorrelation function
The explicit form of it was calculated using the application software package "MATLAB6". .18) ) was selected. In the sequel these parameters will be named the correlation moments of the 1 st -4 th orders -
) totality, characterizing microscopic laser digital image of human plasma film, was conducted in the following sequence:
• autocorrelation functions of random values q distributions were calculated and the appropriate force
of azimuth  distribution, ellipticity  and phases  at the pixels set plane of digital microscopic laser image of human plasma film;
• log-log force spectrum dependences 
EXPERIMENTAL RESULTS AND DISCUSSION
Pattern series of blood plasma samples of three groups of patients -healthy (group 1), with mastopathy (group 2), and patients with mammary gland cancer (group 3) were chosen as a subject of study. Blood plasma samples were prepared under identical conditions -a drop of blood plasma was deposited on a substrate of optically homogeneous glass from a pipette. The film formed was dried under the room temperature for 24 hours. Further, by using the given system, the experimental research of coordinate structure of phase shift distributions between orthogonal polarization states of the laser microscopic images of the crystallized albumin and globulin amino acids sets of the plasma films of all patient groups were performed. After that, quantitative criteria of phase differentiation of pathological conditions of the mammary gland cancer were determined.  of laser images of optical -anisotropic polycrystalline networks of proteins albumin and globulin smears of blood plasma of patients of all three groups. The objective diagnostic possibility of diagnosing onset of pathological changes in mammary gland tissue and differentiating their severity arises from the data obtained on the investigated statistical phase map structure of laser microscopic images of plasma films samples of all groups of healthy and sick patients.
Variation ranges of statistical moments that characterize the phase distribution of laser microscopic images of polycrystalline albumin and globulin protein sets of plasma films of patients in the control group (group 1) and patients (group 2 and 3) make up the next intervals: variance (from 1.5 to 2.1 times); skewness (1.2 to 1.45 times) and kurtosis (from 1.25 to 1.38 times). It has been stated that measuring the set of the correlation moments of 1st -4th orders, which characterize the dependencies of autocorrelation functions of phase shifts coordinate distribution in pixels of laser microscopic images of plasma films samples of all groups of healthy and sick patients does not allow differentiating their states (table 2) . A similar conclusion can be made for a set of spectral points in the 1st -4th order (table 3), describing the logarithmic dependencies of power spectra of sets of random phases values in pixels totality that form digital microscopic laser images of plasma films samples taken from different groups of patients.  0,14 Therefore, the internal group analysis -the determination of informativity of phase method of mapping human plasma films with subsequent statistical evaluation of obtained phase maps structure for the mammary gland cancer pathology diagnosis is topical.
To characterize informativity, we will use objective operating characteristics of the diagnostics method. ). This criterion is determined by the formula:
The method informativity in diagnosing benign mammary gland changes
To determine the operating test characteristics based on phase meter and objective evaluation of the experimentally obtained data two groups of preaccurately diagnosed were selected:
• Group 1 -healthy women -donors (35 patterns of blood plasma films);
• Group 2 -women with benign mammary gland (35 films patterns of plasma).
The results of the method of multiparameter phase meter for each objective statistical parameter
characterizing phase map, were defined in a matrix of decisions illustrated in Table 4 .
Operating characteristics of the method of objective multi-phase mapping of the digital laser microscopic images of plasma film patterns taken from patients of Group 1 and Group 2 and determined by the decision matrix (table 4) are shown in Table 5 . Table 7 shows the data on efficiency of distribution of experimental plasma films samples by the presence of cancer and the results of laser microscopic images phase mapping.
Analysis of the data received as for the informativityof the method power of phase mapping of microscopic laser images for diagnosing malign mammary gland changes displayed the following: , predictability of the negative result VP  ) operational characteristics obtained from the statistical method of analyzing of the coordinate phase distribution in the points of digital microscopic laser images of polycrystalline networks plasma films of patients with malign changes (Group 1) and patients with mammary gland cancer (Group 3) are given. Table 8 demonstrates the decisions matrix, based on the results of the multi parametric microscopy plasma films method for every statistical parameter Basic and optional operating characteristics describing the informativity of the method while differentiating the accuracy of mammary gland cancer pathology and determined by the decision matrix (Table 8) are given in Table 9 . 
